Bicarbonate-dependent depolarizing potentials in pyramidal cells and interneurons during epileptiform activity.
Experimental and theoretical evidence indicates that GABAergic neurotransmission is fundamental for the synchronization of neuronal activity. In particular, the role of GABA in epileptiform activity has received increased attention due to, among others, the fact that the GABA-mediated potentials can be depolarizing, and hence excitatory, in some circumstances. Evidence is presented here that bicarbonate efflux via GABAA receptors in interneurons and pyramidal cells of the CA1 hippocampal area contribute to depolarizing GABAA-mediated potentials in an in vitro nonpharmacological seizure-like model of status epilepticus. Seizure-like and interictal activity was evoked in rat horizontal hippocampal slices using a superfusing solution with low magnesium concentration (0.5-0.9 mm). Whole-cell recordings from stratum oriens-alveus interneurons and CA1 pyramidal cells revealed that, during epileptiform activity, some GABAA-mediated potentials were depolarizing, and were suppressed by the carbonic anhydrase inhibitor ethoxyzolamide as well as by the GABAA-receptor antagonist bicuculline. These observations indicate that the depolarizing potentials observed during epileptiform activity reflect both glutamatergic and GABAA-receptor-mediated activity, and adds further support for the important role of GABAergic interneurons in promoting long-range synchronization.